A series of new biologically interesting furoxan-3-thiazolidinones have been synthesized via onepot three-component reaction of furoxan aldehydes, anilines and mercaptoacetic acid. The multicomponent reaction involves condensation of furoxan aldehyde with aniline to give imine; the formed imine undergoes nucleophilic addition with mercaptoacetic acid, followed by cyclisation with loss of H2O to obtain the desired products. All the synthesized compounds were well characterized using spectral techniques and confirmed by an X-ray crystal structure for one compound.
Introduction
To fight against disease, society depends on the development of new biologically active compounds. One of the new approaches towards this goal is the development of hybrid heterocyclic compounds. A large number of chemical libraries can be accessed by the combination
Results and Discussion
The present work was designed to synthesize new furoxan-3-thiazolidinones from substituted furoxan aldehydes (4a-c). The synthetic scheme was depicted in Scheme 1. The vital intermediates, furoxan aldehydes 4a-c, were synthesized following a known route from substituted benzaldehydes. Horner Wadsworth Emmons reaction of benzaldehydes in the presence of NaH as a base yielded substituted ethyl cinnamates 1a-c. The ethyl cinnamates were subjected to DIBAL-H reduction to yield cinnamyl alcohols 2a-c. Further, the cinnamyl alcohols were treated with aq. NaNO2 in the presence of glacial acetic acid to obtain furoxan methanol derivatives 3a-c. 37 Oxidation of the alcohol functionality of the furoxanmethanols using MnO2 yielded furoxan aldehydes 4a-c in excellent yields. 37 Finally, a one-pot three component reaction of furoxan aldehydes 4a-c with substituted anilines 6a-n and mercaptoacetic acid 5 was achieved by simple heating in toluene at 50 o C to obtain the required furoxan-3-thiazolidinones 7a-n, 8a-n, 9a-n in good yields. Multi-component reaction (MCR) involves three main steps. In step 1, the condensation of furoxan aldehyde with aniline forms imine I; the imine undergoes nucleophilic addition with mercaptoacetic acid to give intermediate II (step 2), followed by cyclisation (by loss of H2O) to give the final product (step 3) as shown in Scheme 2. All the synthesized compounds are listed in Table 1 .
The structural connectivity of the furoxan thiazolidinones is confirmed by a single-crystal Xray diffraction analysis of compound 7g, as shown in Figure 1 . 
Conclusions
Syntheses of a number of new furoxan-3-thiazolidinones were successfully accomplished and are well characterized by spectral data. The anticancer activity of these compounds is being studied and will be reported in due course.
Experimental Section
General. All reactions involving air-sensitive reagents were performed under nitrogen atmosphere. Solvents were freshly dried and purified by conventional methods prior to use. The progress of all the reactions was monitored by TLC, using TLC aluminium sheets precoated with silica gel 60 F254 to a thickness of 0.25 mm (Merck). Flash column chromatography was done using silica gel (Merck, 60-120 mesh). Melting points were determined on a MEL-TEMP II melting point apparatus. IR spectra were recorded on a Perkin-Elmer FT-IR spectrophotometer and expressed with (νmax, cm -1 Furoxan aldehydes 4a-c: these were prepared as described. 37 Compound 4a, mp 65-66 o C (lit. mp 64-65 o C); 4b, mp 92-94 o C; 4c, 74-76 o C (no lit. 37 mps were reported for 4b,c).
General procedure for the preparation of furoxan-3-thiazolidinones. To the solution of furoxan aldehyde (2.5 mmol) in 10 mL toluene, was added aniline (2.75 mmol) in 10 mL of toluene at 0 o C. After formation of imine which is monitored by TLC, thioglycolic acid (10 mmol) was added to the reaction mixture at the same temperature. The reaction was stirred and heated at 50 o C for 4 h. After completion of the reaction, the reaction mixture was diluted with ethyl acetate and washed with saturated solution of NaHCO3 (3 × 20 mL). The combined organic layer was dried (Na2SO4), concentrated under reduced pressure. The crude products were purified using silica-gel column chromatography (eluent-3:2 hexane-ethyl acetate), to afford pure products. 
